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the first grooved housing (13) communicates the interme-
diate fixing surface (12) with one of the upper (5) and lower

(6) surfaces and 1s configured to accommodate joining
cables (23).
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PRECAST CONCRETE DOWEL, WIND
TURBINE TOWER COMPRISING SAID
DOWEL, WIND TURBINE COMPRISING
SAID TOWER AND METHOD FOR
ASSEMBLING SAID WIND TURBINE

The present application 1s a non-provisional application
claiming priority from Spamish Patent No. 201232003 filed
Dec. 21, 2012.

OBJECT OF THE INVENTION

The present invention may be included 1n the technical
field of wind power operation. In particular, the object of the
invention refers to, according to a first aspect, a dowel
configured 1n such a way that it enables simplification of the
post-tensioning during assembly. According to a second
aspect, the mvention refers to a wind turbine tower com-
prising a plurality of said dowels; also according to a third
aspect, the invention refers to a wind turbine comprising said
tower. According to a fourth aspect, the invention refers to
a method for assembling the wind turbine.

BACKGROUND OF THE INVENTION

The object of wind power consists of generating electric-
ity from the wind by means of wind turbines with the
maximum efliciency and the minimum cost possible. Said
wind turbines consist basically of: a tower; a nacelle accom-
modating an electrical generator; and a rotor formed by at
least two blades. The tower 1s 1n charge of supporting all the
clements included in the nacelle and transmitting to the
foundation all the reaction forces generated as a conse-
quence of the different aerodynamic actions and operation
conditions of the wind turbine.

Generally, given the high dimensions of the wind turbine
and, consequently, of the tower, the tower 1s made by
assembly of precast reinforced concrete modular sections
called dowels.

In some structural solutions, the dowels are subject to a
post-tensioning by means of a series of inner steel cables 1n
order to 1mprove their mechanmical capacities. This post-
tensioning causes each section of the dowels work (in most
ol the operating cases of the turbine) at a higher compression
level, limiting the traction cases, taking the advantage of the
fact that the concrete compressive strength 1s significantly
higher than 1ts tensile strength. Furthermore, the compres-
s10n process tends to close any pre-existing cracking or fault
in the concrete, thus limiting the progression of said crack-
ing or fault through the concrete. According to what has
been stated above, there 1s an interest 1n post-tensioning the
dowels and the joints between the tower sections.

A first option, commonly used, to perform post-tension-
ing, 1s shown 1 FIGS. 3 and 4 of the US patent application
US20120141295. Said figures show a so called “section
post-tensioning”, according to which, the tendons are
housed 1n the dowels, so they have to pass through holes
drilled 1n the dowels.

In this first option the assembly process 1s endangered
since the cables have to be passed through a dowel towards
the adjacent dowel, so that, given the high weight and
dimensions of the dowels, mampulation thereof with respect
to their positioning for that “threading” process, increases
the assembly times of the wind turbine assembly.

A second option, also commonly used nowadays, to
perform the above mentioned post-tensioning, comprises the
use of steel cables, also referred to as tendons, which run
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longitudinally inside the tower, being those cables fixed to
the tower foundation at an end, whereas at the other end they

are fixed either to the upper part of a dowel or to a nacelle
clement referred to as upper tlange.

The upper flange 1s usually made of steel and 1s fastened
both to a yaw bearing (also referred to as nacelle upper
bearing), and to nacelle driving sub-systems. Therefore, the
task of post-tensioning the cables under these circumstances
1s an operation for which the space limitations imposed by
said yaw bearing are critical.

On the other hand, the second option described implies
the need to perform an effective pre-loading over the bigger
dowels, located nearer the tower base, which implies the
need of a bigger quantity of steel 1n the tendons, with respect
to the post-tensioning section by section explained in the
first option.

Therefore, performing a post-tensioning by sections
implies a greater flexibility in terms of the cable sections and
the number thereof, being possible to make an optimum use
of said steel cables for each tower section.

However, said post-tensioning by sections poses the dis-
advantage of requiring a bigger number of operations of
pre-loading of section cables, as well as the above reported
inherent difficulty 1n manipulation of dowels (threading or
insertion of the cables 1n the adjacent dowel housings).

DESCRIPTION OF THE INVENTION

The present invention solves the technical problem posed,
by means of, according to a first aspect of the invention, a
precast concrete dowel, configured 1n such a way that, as 1t
will be explained below, 1t offers the possibility of being
attached to an adjacent component in a simple way during
the assembling work. According to a preferred embodiment
of the invention, the dowel 1s a wind turbine dowel. Accord-
ing to a second aspect, the mnvention refers to a wind turbine
tower comprising a plurality of said dowels; as well as,
according to a third aspect, the mvention refers to a wind
turbine comprising said tower. According to a fourth aspect,
the invention refers to a method for assembling the wind
turbine.

The wind turbine comprises: a tower; a nacelle, supported
by the tower and an electrical generator; and a roftor,
comprising at least two blades and being connected to the
clectrical generator.

The dowels comprise and are delimited by an upper
surface, a lower surface, an 1inner side surface and an outer
side surface. Likewise, the dowels are characterized in that
they additionally comprise:

At least an mtermediate fixing surface, located 1n one of
the side surfaces, between the upper and lower surface,
as well as

At least a grooved housing made 1 one of the side
surfaces, communicating the intermediate {ixing sur-
face with one of the upper or lower surfaces and being,
configured to accommodate joining cables.

Since the grooved housing 1s located through the dowel 1n

a portion of the perimeter of the dowel, being either 1n the
inner side surface or 1n the outer side surface, the process of

60 joining the dowel to an adjacent component (which may as

65

well be another dowel) during assembly 1s sigmificantly
simplified. This 1s achieved thanks to the joining cables from
said adjacent component, generally steel cables, being easily
accommodated in the dowel grooved housings without
being required, as it 1s the case in the state of the art, to
thread them by introducing them through holes and closed
ducts drilled in the dowel end, until reaching the interme-
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diate fixing surface on which joining cables are fixed by
means ol load sharing elements and fixing elements.

In particular, in the case of wind turbine dowels, the
presence ol the grooved housing in a dowel enables said
dowel to be fixed to at least one of the following components
of the wind turbine provided with joining cables, for

example steel tendons:

an adjacent dowel, either adjacent above or adjacent
below:

a foundation intended to support a wind turbine (tower,
nacelle and rotor), in case that the dowel occupies an
end position 1n the lower part of the tower;

an upper flange intended to connect the tower with the
nacelle, 1n case that the first dowel occupies an outer
position 1n the upper part of the tower; or

a bearing race, which belongs to an orientation system of
the nacelle, and situated on the upper tlange.

As 1t has been mentioned above, the invention refers to,
according to a second aspect, a wind turbine tower incor-
porating a plurality of dowels as those previously described.

According to a third aspect, the invention refers to a wind
turbine comprising the tower previously described.

According to a fourth aspect of the invention, a method
for assembling the wind turbine 1s described, comprising a
stage ol fixing the dowels, which enables either a post-
tensioning of the dowels per section 1n a simplified way, or
a simple joining between sections 1 a simplified way (in
case that pre-tensioned dowels are used).

The stage of fixing the dowels comprises a first step by
means ol which the joining cables joining the component to
the dowel are separated from an area of access to said
component, by fastening them to the dowels (preferably to
any of the side surfaces) with a provisional fastening means,
such as a strap or similar.

Subsequently, 1n a second step, the dowel 1s brought near
the component. Since the joining cables have been separated
in the first step, there 1s no risk for those joining cables to be
trapped by the dowel during the second step. Preferably, an
additional step may be included, wherein the dowel 1is
supported on the foundation or on an adjacent lower dowel,
when the component 1s the foundation 1tself or an adjacent
upper or lower dowel.

Then, according to a third step, the provisional fastenming
means 1s removed and the joining cables, generally steel
tendons, are accommodated in their respective grooved
housings. Optionally, the joining cables may be additionally
pre-loaded using traction means and load sharing elements,
to share the load, such as plates. Thus, a post-tensioning in
the dowels 1s achieved.

Alternatively, 1n case of using pre-tensioned dowels (in
which a pre-load (or a pre-tension) 1s generated previously
to assembly with the other components) the joining cables
are only used to join adjacent components without generat-
ing the post-tensioning effect mentioned above.

Optionally, after the second step, of supporting, mortar
may be poured so as to attach the dowel to the component,
especially 1n case the component 1s another dowel. Once the
mortar has cured, the provisional fastening means 1s
removed. This step 1s not necessary 1n case of using ‘dry’
jo1nts.

DESCRIPTION OF THE DRAWINGS

To 1mplement the present description and 1n order to
provide a better understanding of the characteristics of the
invention, according to a preferred embodiment thereof, a
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set of drawings 1s attached as part of this description, with
an illustrative but not limitative purpose, which represents

the following:

FIG. 1.—It shows a side view of a wind turbine compris-
ing dowels according to the invention.

FIG. 2.—1It shows a perspective view of an embodiment
in which the dowels have first grooved housings and ducts
to accommodate joining cables.

FIG. 3.—It shows a sectional view of the joint between
two dowels not being provided with any protuberance.

FIG. 4.—It shows a detailed view of the fixing between
the joining cables and the first grooved housings.

FIG. 5.—It shows a plan and elevation view 1n which a
dowel can be seen comprising ducts as well as first and
second grooved housings.

FIGS. 6a and 6b.—Show the steps of: accommodating the
joining cables in the first grooved housings; and fixing the
joining cables to the dowel.

FIG. 7.—It shows a schematic view of the fixing between
the upper flange, that consists of a metallic adapter, of a wind
turbine nacelle and a dowel provided with ducts to accom-
modate joining cables.

FIG. 8.—It shows a schematic view of the foundation
fixing, intended to support a wind turbine, to a wind turbine
dowel provided with ducts 1n which joining cables are
accommodated.

FIG. 9.—1It shows a schematic view of the fixing of the
nacelle to a dowel according to the present invention, via an
upper tlange, consisting of a load sharing disc, for connect-
ing the dowel to a yaw bearing.

PREFERRED EMBODIMENT OF THE
INVENTION

The following 1s a detailed description of a preferred
embodiment of the invention, referring to FIGS. 1 to 8
mentioned above.

FIG. 1 shows a wind turbine (1) comprising;:

a tower (2), supported on a founding (3) to which it 1s
intended to transmit stresses, wherein the tower (2)
comprises precast concrete dowels (4) and which are
assembled to each other, the dowels (4) comprising, as
it can be seen 1 FIGS. 2 and 3:
an upper surface (5),

a lower surface (6),
an inner side surface (7), and
an outer side surface (8);

a nacelle (9) fixed on the tower;

an electrical generator (not shown) accommodated 1n the
nacelle (9);

a rotor formed by at least two blades (11), and connected
to the generator.

The dowels additionally comprise:

at least an 1intermediate fixing surface (12), located in one
of the side surfaces (7, 8), between the upper (5) and
lower (6) surfaces, and

at least a first grooved housing (13) made 1n said side
surface (7, 8), for communicating the intermediate
fixing surface (12) with one of the upper (5) and lower
(6) surfaces.

By means of the dowels (4) provided with first grooved
housings (13), according to what has just been described, 1t
1s possible to simplily the process of fixing a dowel (4) to
several components of the wind turbine, such as the foun-
dation (3), an upper tlange (19) of the nacelle (9), and other
upper or lower adjacent dowels (4), as well as the process of
joining said dowels (4) to said components and, in case of
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solutions with post-tensioned dowels (4), the subsequent
post-tensioning of the dowel (4).

The dowels (4) may have, as it 1s well known, a rotational
shape such as a cylindrical crown, (or having a crown
section). Additionally, the dowels (4) may comprise, 1n any
(or 1n both) of their inner (7) and outer (8) side surfaces, near
the upper surface (5) and/or the lower surface (6), a protu-
berance (14), mn such a way that the distance between the
iner (7) and outer (8) side surfaces, that 1s, the dowel (4)
thickness, 1s higher in said protuberance (14) than in the rest
of the dowel (4).

In the case of dowels (4) provided with a protuberance
(14), the intermediate fixing surface (12) may be defined, as
it 1s shown 1n FIGS. 2, 4, 6a and 65, by a first face of the
protuberance (14). Preferably, although not exclusively, in
dowels (4) of an even thickness, as 1t 1s shown 1n FIG. 3, the
dowel (4) may include a first cavity (16) near the upper
surface (5) or the lower surface (6), the width of the first
cavity (16) being greater than the first grooved housings (13)
and where the itermediate fixing surface (12) falls within
said first cavity (16).

The above considerations, in respect of defining the
intermediate fixing surfaces (12) in dowels (4) provided with
protuberances (14) and/or 1n dowels (4) of substantially even
thickness, are valid both for cases 1n which the protuberance
(14) and/or the first cavity (16) are made 1n the mnner side
surface (7), and for cases 1n which they are made 1n the outer
side surface (8).

The first grooved housings (13) which are located near the
upper surface (5), allow connection of the dowel (4) with the
upper flange (19) or with another dowel (4) which 1s
adjacent above; whereas first grooved housings (13) which
are located near the lower surface (6), allow connection of
the dowel (4) with the foundation (3) or with another dowel
(4) which 1s adjacent below.

The dowel (4) according to the invention may additionally
comprise, according to what has been explained 1n the
background art section, inner ducts, preferably longitudinal,
which run between an inlet (21) hole and an outlet (22) hole,
and configured to accommodate joining cables (23), particu-
larly, steel cables, configured in turn to generate post-
tensioning of the dowel (4).

A dowel (4) lacking the mentioned ducts may receive, as
it has been explained before, 1n 1its first grooved housings
(13), the joining cables (23) from other components of the
wind turbine (1), as for example other dowels (4).

A dowel (4) including the ducts may accommodate its
joimng cables (23) withun said ducts, and also 1n grooved
housings (13, 26, 27) incorporated 1n another component of
the wind turbine (1), as for example, another dowel (4) for
them to be joined to said component. Using dowels (4)
which incorporate both first grooved housings (13) and ducts
to accommodate joining cables (23), 1t 1s possible to perform
a more homogeneous post-tensioning, since, preferably, the
grooved housings (13) and the ducts are arranged alternately,
thus allowing that, along the perimeter of the dowel (4),
joi1mng cables (23), projecting from the dowel (4) 1n ques-
tion, to be joined with a component located above or below,
alternate with other joining cables (23) from another dowel
(4) located upwards or downwards and accommodated 1n the
first grooved housings (13) of the dowel (4).

Preferably, ducts and first grooved housings (13) are
configured in such a way that, in two dowels (4) which are
adjacent, the ducts and the first grooved housings (13) are
collinear, such that the joining cables (23) are prevented to
rest on angular surfaces which can provide a strain concen-
tration eflect.
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For any of the examples described, the intermediate fixing,
surface (12) and the corresponding side surface (7, 8) may
have several relative orientations. In particular, two orien-
tations are preferred. A first preferred orientation implies that
the intermediate fixing surface (12) forms a substantially
right angle with the corresponding side surface (7, 8), which
1s favourable in the sense that 1t facilitates accomplishment
of the first grooved housing (13). A second orientation
preferably implies that the intermediate fixing surface (12)
forms an angle different to 90° with the corresponding side
surface (7, 8), which 1s favourable 1in the sense that it
provides an appropriate angle to achieve the settlement of
the load sharing elements thereon so as to join the joining
cables (23).

In particular, one of the faces of the first grooved housings
(13) 1s inclined towards the inner side surface (7) of the
dowel, and forms a 90° angle with respect to the interme-
diate fixing surface (12), so that the first grooved housings
(13) are delimited by surfaces which are perpendicular to the
intermediate {ixing surface (12). This facilitates a support for
said joimng cables (23) on said inclined face 1n such a way
that there are no edges contacting the joiming cables (23)
which may cause a strain concentration in the area and
endanger the itegrity of the assembly.

The mvention additionally refers to a method for assem-
bling a wind turbine (1), comprising the following steps:

A first step by means of which the joining cables (23) of
the component are separated from an access area to said
component by fastening the joining cables (23) with a
provisional fastening means, such as a strap or similar
(not shown).

Then, a second step, in which the dowel (4) 1s butt
supported on the component. Since the joining cables
(23) have been separated 1n the first step, there 1s no risk
for the joining cables (23) to be trapped by the dowel
(4) during the second step.

Afterwards, a third step, in which the provisional fasten-
ing means 1s removed, and the joining cables (23) are
firstly accommodated in the first grooved housings (13)
and, then, fixed to the dowel (4).

Optionally, the method comprises a post-tensioning step
in which the joining cables (23) are, as well as fixed to the
dowel (4), pre-loaded using traction means (not shown), as
well as load sharing elements, such as plates (28), which are
configured to rest on the mtermediate fixing surface (12) to
share the load.

Optionally, after the second step, of supporting, the pro-
visional fastening means 1s removed from the joining cables
(23), accommodating said supporting cables (23) in first
grooved housings (13) and subsequently fixing the joining
cables (23), to the mtermediate fixing surface (12) of the
adjacent dowel (4). Mortar may be poured so as to join the
dowel (4) to the component, particularly 1n the case that the
component 1s a dowel (4) adjacent above or below, or the
foundation (3). This step 1s not necessary in case of using
‘dry’ jo1nts.

In order to facilitate performance of the second step, of
supporting, the inlet (21) and/or the outlet (22) holes for the
joiming cables (23) may be located, at least partially, pret-
erably completely, outside the upper surtace (5) or the lower
surface (6), correspondingly. As embodiment examples, 1t 1s
shown that 1n the case of dowels (4) provided with protu-
berances (14), the 1nlet (21) and/or the outlet (22) holes are
inside second grooved housings (25) made on the side
surface (7, 8) in which the first grooved housings (13) are
made, until they intersect with the ducts, so that the joiming
cables (23) may be separated from the side surface (7, 8) in
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which the first grooved housings (13) and second grooved
housings (25) are made. In the case of dowels (4) provided
with a first cavity (16), the 1nlet (21) and/or the outlet (22)
holes are, either in the 1nner side surface (7) or 1n the outer
side surface (8), accordingly. In a preferred embodiment, the
dowel (4) may additionally comprise, in the inner side
surface (7) or in the outer side surface (8), accordingly,
preferably in the side surface (7, 8) in which the first grooved
housings are made (13), a second grooved housing (25)
communicated with one of the ducts through said inlet (21)
and/or outlet (22) holes. Therefore, the upper surface (5)
and/or the lower surface, accordingly, are free of inlet (21)
and outer (22) holes, and therefore a possible trapping of the
joi1mng cables (23) 1s prevented, simplifying the realization
ol the second step, of supporting.

FIGS. 7-8 1llustrate the connection of a dowel (4) with the
foundation (3) and with the upper flange (19), where the
joimng cables (23) comprise a first end fixed respectively to
the foundation (3), see FIG. 8, or to the upper flange (19), see
FIGS. 7 and 9. In the case it being fixed to the foundation
(3), the joining cable (23) may be separated, according to the
method described, subsequently the dowel (4) 1s supported
on the foundation (3) and, finally, the joining cable (23) 1s
inserted in one of the first grooved housings (13) of the
lower surface (6) of the dowel (4). For the case of the upper
flange (19), once the dowel (4) 1s resting on an adjacent
lower dowel (4), it would only be necessary to insert the
jo1mng cable (23) 1n one of the first grooved housings (13),
located 1n the upper surtace (5) of the dowel (4). In both
cases, the process 1s finished pre-loading the joiming cable
(23) and subsequently fixing said joining cable (23), as it has
been described above.

Alternately to what 1t has just been explained, the dowel
(4) incorporates ducts accommodating the joining cables
(23), but said dowel (4) not necessarily comprises first
grooved housings (13), but instead the upper tlange (19) or
the foundation (3) respectively incorporate third grooved
housings (26) or fourth grooved housings (27) configured to
accommodate the joining cables (23) of the dowel (4).

By upper tlange (19) 1t 1s understood a metallic intertace
between the concrete tower (2) and the yaw bearing (30).
Said upper flange (19) may consist of a metallic adapter,
either casting or forging, like the one shown on FIG. 7, or a
load sharing disc, like the one shown on FIG. 9. The upper
flange (19) comprises third grooved housings (26) for the
isertion of jomning cables (23) from an adjacent lower
dowel (4).

For the case referred to a dowel (4) connecting to the
foundation (3) provided with fourth grooved housings (27),
the step of fixing a dowel (4) to an adjacent component of
the assembling method, as 1t has been described above,
comprises: separating the joining cables (23); bringing the
dowel near the foundation (3), release the joining cables (23)
and insert the joining cables (23) in the fourth grooved
housings (27) located for this purpose 1n the foundation (3).
Optionally, mortar 1s applied to the space between dowel (4)
and foundation (3) and the mortar 1s left to cure. Finally, and
alter mortar 1s cured, a step of post-tensioning the joining
cables (23) 1s carried out.

For the case of connecting a dowel (4) to an upper flange
(19) provided with third grooved housings (26), firstly the
joimng cables are separated (23), although they may be
previously removed, for example, before connecting the
dowel (4) with the lower adjacent dowel (4); then, the dowel
(4) 15 brough‘[ near the upper flange (19), although generally
this step 1s previously carried out durmg the assembling of
the nacelle (9); afterwards, the joining cables (23) are
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released; finally, said joining cables (23) are inserted in the
third grooved housings (26) located for this purpose in the
upper tlange (19), and then the joiming cables (23) are
pre-loaded.

As shown 1n FIGS. 3-9, fixing elements (29) may be used
for fixing the joining cables (23) to the adjacent dowel (4),
the upper flange (19) or foundation (3), as the case may be;
as well as load sharing elements (28) may be used for being
compressed by the fixing elements (29) against the interme-
diate fixing surface (12), for evenly distributing strain on the
intermediate fixing surface (12). Preferably, the fixing ele-
ments (29) may comprise conical bodies, as well as the load
sharing elements (28) may comprise load sharing plates.

A good settlement of the fixing elements (29) 1s made
casier by the fact that, as explained above, one of the faces
of the first grooved housings (13) 1s inclined towards the
iner, forming a right angle with the mtermediate fixing
surface (12), such that the first grooved housings (13) are
limited by surfaces which are perpendicular to the interme-
diate fixing surface (12).

The mnvention claimed 1s:

1. A precast concrete dowel comprising:

an upper surface,

a lower surface,

an inner side surface, and

an outer side surface;

the dowel further comprising:

at least an itermediate fixing surface, located in one of

the side surfaces, between the upper and lower sur-
faces,

at least a first groove made 1n the side surface comprising

the mntermediate fixing surface, wherein the first groove
communicates the intermediate fixing surface with one
of the upper and lower surfaces and 1s configured to
accommodate joimng cables;

at least an 1mner longitudinal duct which runs inside the

dowel between an inlet hole and an outlet hole, and
joining cables configured to join the dowel, and which are
accommodated 1n at least a duct;
wherein the inlet hole and/or the outlet hole are inside a
second groove communicating the inner side surface or the
outer side surface with one of the upper or lower surfaces,
the second groove being configured to accommodate the
joining cables.

2. The dowel of claim 1, further comprising a protuber-
ance located near the upper surface or the lower surface
comprising the first groove, 1 such a way that the dowel has
a distance between the inner and outer side surfaces which
1s bigger 1n the protuberance than in the rest of the dowel,
wherein the mtermediate fixing surface lies within a first
face of the protuberance.

3. The dowel of claim 1, further comprising a first cavity
which intercepts one of the inner or outer side surfaces,
wherein the first cavity 1s limited at least by the intermediate
fixing surface, and the width of the first cavity 1s bigger than
the width of the first groove.

4. The dowel of claim 1, wherein the mntermediate fixing,
surface forms an angle diflerent to 90° from the correspond-
ing side surface.

5. The dowel of claim 1, comprising a plurality of ducts
and a plurality of first grooves, wherein at least one of the
first grooves 1s arranged between two adjacent ducts.

6. The dowel of claim 1, wherein the inlet hole and/or
outlet hole are located, at least partially, on the outside of the
upper or lower surface comprising the plurality of first
grooves.
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7. The dowel of claim 1, wherein the inlet hole and/or the
outlet hole are 1n the inner side surface.

8. A wind turbine tower comprising a plurality of dowels,
wherein the plurality of dowels comprises the dowel
described 1n claim 1, and wherein between two adjacent
dowels, a plurality of ducts from one of the dowels and a
plurality of first grooves of the adjacent dowel are collinear.

9. The wind turbine tower of claim 8, further comprising:

fixing elements intended to provide a fixing between the

joiming cables from one dowel, and the intermediate
fixing surface of the adjacent dowel; and

load sharing elements located on the intermediate fixing,

surface on which the fixing elements are located, the
load sharing elements being pressed by the fixing
clements, for evenly distributing strain on the interme-
diate fixing surface.

10. A wind turbine comprising the tower described 1n
claim 9.

11. The wind turbine of claim 10, further incorporating a
nacelle comprising an upper flange for connecting the
nacelle to the tower, wherein the upper tlange 1s provided
with third grooves to accommodate the joining cables of a
dowel.

12. The wind turbine of claim 10, further incorporating a
foundation comprising fourth grooves to accommodate the
joimng cables of a dowel.

13. The wind turbine of claim 10 further comprising:

fixing elements intended to provide fixing between the

joining cables from a dowel and the intermediate fixing
surface; and

load sharing elements located on the intermediate fixing

surface, and pressed by the fixing elements, to evenly
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distribute the stresses of the joining cables on the
intermediate fixing surtace,

wherein the fixing elements and the load sharing elements
are configured so as to fix the joiming cables of at least a
dowel, 1n such a way that they are arranged over a fixing
surface located eirther 1n a second dowel or 1n the upper
flange or 1n the foundation.

14. The precast concrete dowel of claim 1, wherein the
dowel comprises a dowel body, and wherein the upper
surface, the lower surface, the 1nner side surface, the outer
side surface, the at least one intermediate fixing surface and
the at least one first groove are comprised on the dowel body.

15. A method for assembling a wind turbine, comprising
a stage of fixing a dowel as described 1n claim 1 to a
component of the wind turbine selected from a list consist-
ing of:

an upper flange;

a foundation; and

an adjacent dowel;

wherein the stage of fixing a dowel to a component of the
wind turbine comprises the following steps:

separating the joining cables from an area of access to said
component, additionally fastening said joining cables
with provisional fastening means,

bring the dowel near the component;
release the provisional fastening means;

accommodate the joining cables 1n grooved housings of
the component; and

fixing the joining cables using the fixing elements.
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